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Description

[0001] The presentinvention relates to printing at or near the edges of print media by hardcopy devices. In particular
it relates to so-called bleed printing or zero margin printing in which printheads of a hardcopy device apply ink to a print
media right up to, and in some cases beyond, its edges.

[0002] When printing a sheet of print media in a hardcopy device, it is fed on to a platen in the print zone in a controlled
manner by passing it between a feed roller and a pinch wheel. When the page or sheet has an unprinted bottom margin
of conventional size, good print quality can be maintained throughout the sheet, since the trailing edge of the sheet
remains held between the feed roller and the pinch wheel until printing of the sheet has finished. When, however, the
sheet is to be printed with a relatively small bottom margin, or no margin at all, the sheet is released from the pinch
between the feed roller and the pinch wheel before printing is finished and this causes a discontinuity in the printing
due to the associated jump in the spacing between the printhead and the print media passing beneath it.

[0003] The present invention seeks to overcome or reduce the above problem.

[0004] When undertaking full bleed printing, it is known to fire ink out of the printhead nozzles even slightly beyond
the end of the page. This ensures that, even in the event of positioning errors, there are no blank areas without ink at
the edge of the sheet of print media. This printing out of the page requires an ink collection arrangement in the platen
to absorb the ink so that it does not mark subsequent sheets of print media. The provision of such an ink collection
arrangement takes up a considerable amount of space. In addition, its size requires that the printhead and its associated
print zone are at a considerable spacing from the traction system, viz. the feeder roller and the pinch wheel.

[0005] The present invention also seeks to overcome or reduce these problems.

[0006] According to a first aspect of the present invention there is provided a method of printing on a print media
using a printhead comprising an elongate array of ink nozzles, the print media including a main region and an end
region, wherein printing occurs on said main region using a first group of adjacent ones of said nozzles and printing
occurs in said end region using a second group of adjacent ones of said nozzles, the centre of said second group of
nozzles being shifted along the array of nozzles relative to the centre of said first group of nozzles.

[0007] The axis of the elongate array of nozzles extends parallel to the direction of print media advance past the
printhead.

[0008] The end region of the print media may be at the top of a sheet or at the bottom of a sheet.

[0009] The shift between the centres of the groups of nozzles may be in the same direction as the print media advance
or in the opposite direction.

[0010] In preferred embodiments, the transition between said main region and said end region or margin of the print
media is defined by the position at which the print media is no longer driven by a drive means thereof. The drive means
may be the combination of a feed roller and a pinch wheel or roller which, before the transition, holds the print media
in a controlled manner.

[0011] In one embodiment, printing occurs up to the transition, then the print media undergoes a relatively large
advance movement, and then printing continues further. No changes need to be made to the size of the print media
advance movements before and after the transition, nor to the printing mask used.

[0012] In another embodiment, the swath height used in printing is reduced before the transition, and the print media
advance movements before and after the transition are different.

[0013] In preferred arrangements the reduction in swath height is accompanied by the introduction of multi-pass
printing. The introduction of multi-pass printing may precede or follow the reduction in swath height, but in preferred
arrangements the two processes overlap in time.

[0014] Arrangements in accordance with the present invention are particularly suitable for improving the printing
quality at the bottom edge of a sheet of print media, i.e. the last region of the sheet to be printed.

[0015] According to a second aspect of the present invention, there is provided a printing apparatus comprising a
printhead located to face a printing platen, and means for advancing a print media between the printhead and the
printing platen, the printhead having a length in the direction of print media advance, and the printing platen comprising
means for absorbing ink fired by the printhead wherein said ink absorbing means have a dimension parallel to the
length of the printhead which is less than the length of the printhead.

[0016] As used herein, the expression "printing apparatus" covers all types of printers and other types of hardcopy
device such as facsimile machines, photocopiers and scanners.

[0017] A single printhead may be provided for a single colour, e.g. black. Alternatively, the apparatus may comprise
a plurality of printheads corresponding to different coloured inks. An additional printhead may be provided for applying
fixer to the print media. A fixer is a liquid applied to a print media to restrict the spreading of another liquid (usually ink)
through the print media and/or to improve its visual appearance; thus the term "ink" as used herein also covers "fixer".
[0018] A "printing mask" is a means for preventing certain nozzles of a printhead from firing, even if printing instruc-
tions from a printing controller should include an instruction to fire. It is typically configured in the control instructions
of a printing apparatus.
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[0019] The term "transition" as used herein means, according to context, the time period or the spatial region in which
printing changes between a normal operation in the main region of a print media and a special operation in an end
region of the print media. The transition may be a gradual process or it may occur substantially instantaneously. It will
be appreciated that "transitions" occur at both ends of a print media.

[0020] Preferred embodiments of the present invention will now be described, by way of example only, with reference
to the accompanying drawings, of which:

Figs. 1 to 4 are schematic sectional side views of the printing mechanism of a prior art printer as a sheet of print
media advances therethrough;

Fig. 5 is a graph, illustrating the change in the spacing between the print media and the underlying platen as the
print media is advanced through the printing mechanism of Figs. 1 to 4;

Figs. 6 and 7 are views corresponding to Figs 1 and 4 respectively of a printing mechanism operating in accordance
with a first embodiment of the present invention;

Fig. 8 is a view of a printer incorporating the printing mechanism of Figs. 6 and 7;

Fig. 9 is an enlarged view of the nozzle plate of a printhead;

Fig. 10 shows a first printing mask employed in a second embodiment of the present invention;

Fig. 11 shows a pattern of ink applied to a print media using the print mask of Figure 10;

Fig. 12 shows a second printing mask employed in the second embodiment of the present invention;
Fig. 13 shows a pattern of ink applied to a print media using the print mask of Figure 12;

Fig. 14 shows a schematic sectional side view of a prior art printing mechanism using substantially all of a printhead;
and

Fig. 15 shows a view corresponding to Figure 14 of a printing mechanism in accordance with a third embodiment
of the present invention.

[0021] Referring to the drawings, Figs. 1 to 4 show the printing mechanism 10 of a prior art inkjet printer. A print
media 11 is advanced in controlled manner over a ribbed platen represented schematically by ribs 14,15. The print
media is held between a feed roller 16 and an associated pinch wheel 17, and as roller 16 is rotated by an associated
motor (not shown), the print media is advanced beneath a printhead 20. Printhead 20 typically includes two rows of
nozzles which fire ink on to the print media, and lines 21 and 22 indicate the positions of the end nozzles which are
used for printing.

[0022] Fig. 1 shows the normal situation in which a main region of print media 11 (i.e. a region remote from its edge)
is being printed. It will be noted that the media 11 is constrained by roller 16 and pinch wheel 17 to curve gently between
the pinch and the print zone so that it lies substantially flat on ribs 14,15, thus enabling a high print quality to be
maintained.

[0023] In Fig. 2, the feed roller 16 has been rotated so that the print media 11 has advanced just so far as to be
released from the pinch between roller 16 and pinch wheel 17. This produces a "pop-up effect" as the print media is
freed to adopt an unconstrained straight shape which is associated with a lifting movement of the print media off ribs
14,15. After release from the pinch, the print media continues to be advanced by overdrive rollers (not shown) located
to the right in Figs. 1 to 4. As the print media keeps advancing, Fig. 3, the trailing edge 31 of the print media rides down
the face of roller 16.

[0024] The print media eventually reaches the configuration shown in Fig. 4 in which it again lies substantially flat
on the ribs 14,15 and the "pop-up effect" is over. The process which occurs between Fig. 1 and Fig. 4 is known as "the
transition". The portion on the print media where it occurs is known as the transition region, and the time over which
it occurs is known as the transition period. Throughout the print media movements illustrated in Figs. 1 to 4, a uniform
media advance is maintained, together with a uniform printing swath height.

[0025] Fig. 5 illustrates the spacing "h" (indicated in Fig. 2) in mm between rib 14 and the point on the print media
11 immediately above it as the print media advances through the printing mechanism, with numerals 1 to 4 indicating
the spacings in the configurations illustrated in Figs. 1 to 4 respectively. Because of the jump of over 1mm in printhead
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to paper media spacing around the time of the Fig. 2 configuration and the subsequent delay until it returns to its desired
position as shown in Fig. 4, there is a discontinuity in the pattern of ink drops applied to print media 11 and a printing
artefact results, thus causing a decrease in print quality. During this period the shape of the print media also changes
so that the relevant region of the print media is disposed at an angle to the plane of the nozzle plate of the printhead,
which leads to further printing imperfections.

[0026] It will be noted that the distance "h" shown in Fig. 5 is related to the distance "x" between the printhead and
the print media (also known as the "pen to printhead" spacing or PPS) by the equation h+x=z, where z is the distance
between the printhead and the tops of the ribs 14,15 of the platen.

[0027] Referring now to Figs. 6 and 7, a first embodiment of the present invention comprises a printing mechanism
40 similar to that shown in Figs. 1 to 4. However, it will be seen from Fig. 6 that only the nozzles in the group located
between lines 41 and 42 in the left-hand side of the printhead 50 are used to fire ink onto the main central region of
the print media 11. In Fig. 6, the paper media 11 is just about to be released from the pinch.

[0028] As printing proceeds down the print media, the position of the trailing edge 31 of print media 11 is monitored
by a paper sensor 29 directly (e.g. optically) and/or indirectly (e.g. by summing the preceding print media advance
movements). In the present embodiment, instead of continuing uniform medium advances through the positions indi-
cated in Figs. 2 and 3, the print media is caused to undertake a relatively long advance movement to the position
indicated in Fig. 7 in which the trailing edge 31 has cleared the feed roller 46.

[0029] Thus the troublesome area indicated in Fig. 5 in the region of the positions of Figs. 2 and 3, is completely
avoided.

[0030] In orderto avoid a corresponding gap in the ink dots applied to the print media 11, a different group of nozzles
of printhead 50 is used to fire ink. This group is bounded by lines 51,52 in Fig. 7. Lines 51,52 are the same distance
apart as lines 41,42 indicating that the same number of nozzles is used and thus that the printing swath height used
is kept constant. It will be noted that the nozzles used in Fig. 7 are to the right of those used in Fig. 4 i.e. shifted in the
direction of medium advance away from the feeding-in arrangement. It will also be noted that the size of the long
advance movement is equal to the distance between lines 41 and 52.

[0031] No printing occurs while the long advance movement is being undertaken, but a printing pass is undertaken
thereafter before the next normal advance. Accordingly, it will be seen that the nozzle shift distance, i.e. the distance
between lines 41 and 51 corresponds to the size of the long media advance movement minus the normal width of one
printing pass (or swath height). In this way, the top edge of the first swath printed after the long media advance (i.e. in
the Fig. 7 position) is directly adjacent to the bottom edge of the last swath printed before the long media advance (i.
e. inthe Fig. 6 position). Thus there should be no gap between, or overlapping of, the ink dots forming the printed matter.
[0032] Printing of the edge region of the print media then continues up to the trailing edge 31 using the right hand
group of nozzles with the same swath height and with the same size of media advance as before the single long
advance (i.e. the same advance as for the main region of the print media).

[0033] A schematic front view of a printer 400 including the printing mechanism 40 of Figs. 6 and 7 is shown in Fig.
8. A scanning printhead 50 is mounted on a carriage 60 which reciprocates in the directions indicated by double-headed
arrow 61 over print media 11, i.e. perpendicular to the direction of media advance. Carriage 60 is mounted to slide on
a fixed bar 62 of the printer. The print media 11 moves over a fixed printing platen 63. The bar 62, the platen 63 and
the print media sensor 29 are fixedly mounted on a chassis of the printer 400.

[0034] The pattern of nozzles 57 in the nozzle plate 58 of printhead 50 is shown schematically in Fig. 9. The nozzles
57 are arranged in an array comprising two lines, with the nozzles in one line being staggered relative to the nozzles
in the other line.

[0035] An advantage of the arrangement described in connection with Figs. 6 and 7 is that it reduces the printing
artefacts arising during bleed printing. Because the time used to undertake the long advance movement is negligible
compared wit the drying time of the ink, the respective swaths of ink immediately preceding and succeeding the long
advance merge as normal without problems.

[0036] The size of the long advance movement is considerably smaller than the length of the printhead, so that it is
always possible to move the nozzles used by the required distance. In addition, since the point of release of the pinch
can vary slightly, it is possible to incorporate a safety margin so that there is no danger of pinch release occurring
before the long advance is undertaken.

[0037] Since less than half the nozzles of the printhead 50 are employed at any one time, this provides the opportunity
of reducing the amount of hardware required for the printing instructions, or alternatively of providing higher printing
resolution.

[0038] The size of the single large media advance may be between two and twenty times the size of the normal
media advance and preferably five to ten times.

[0039] In a modification, substantially all the nozzles of printhead 50 are used to print the mask region of the print
media; it is only when the Figure 1 position is approached that the reduced nozzle group and a correspondingly smaller
media advance are employed. This has the advantages of achieving a higher throughput and more even use of the
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nozzles of the printhead.

[0040] Arrangements according to the invention can be used to print images, which bleed over the bottom edge of
the print media, and/or forms or other documents, the text of which extends at least partly into the bottom margin.
[0041] The printhead can be used to fire black ink or a coloured ink or fixer on to the print media. Arrangements
according to the invention may incorporate a plurality of printheads 54,55,56 Fig. 8 firing different inks on to the print
media. As shown in Fig. 8, the printhead may be a scanning printhead, which undertakes scanning movements across
the print media. Alternatively, it may be a fixed printhead which extends across the entire width of the printing mechanism
in a page wide array type of device.

[0042] Arrangements in accordance with the present invention may be used in printers other than inkjet printers and
in various types of hardcopy device.

[0043] Although the above-described embodiment has numerous advantages, the relatively large size of the single
media advance compared to the size of the normal media advance means that any error in the amount of the advance
is likely to be greater. Such an error could be due to manufacturing tolerances. This would lead to a printing artefact
remaining in the printed matter. Another possible drawback is that the use of a different group of nozzles after the
transition means that they will have different dot placement characteristics from the nozzles used before the transition;
in the absence of additional steps to overcome the dot placement errors, this factor may also introduce a printing
artefact at the transition.

[0044] A second embodiment of the presentinvention, which seeks to remove or at least further reduce the remaining
printing artefacts, will now be described in connection with Figures 10 to 13.

[0045] Typically a scanning printhead comprises 304 nozzles arranged in two lines, of which 288 nozzles are used
to fire ink on to a print media. To avoid print defects, it is usually the nozzles at the ends of the lines which are not used.
In the second embodiment, the main region of the print media is printed in four passes with swaths having effectively
full swath height, i.e. 288 nozzles. This will be called Print Mode A. As the bottom edge region is approached the
number of nozzles used to fire ink is progressively reduced. This involves two stages: firstly the modification of the
printing mask so that a reduced number of nozzles is used, and secondly the print media advance is reduced. Printing
in the second stage will be called Print mode B.

[0046] Figure 10 shows the printing mask 70 used in the first stage, which is divided into four quarters corresponding
to 72 nozzles each. The mask is tapered, i.e. the light dot density "p" in the top bottom region 71, 77 is less than the
heavy dot density "q" in the two centred regions 73, 74. The print medium advance is a distance corresponding to 72
nozzles.

[0047] Figure 11 shows the pattern of ink dots applied to the print media after four passes of the mask 70. Arrow A
indicates the direction of movement of the print media relative to the nozzles. Regions "r" are light, having been printed
with dot density p. Regions "s" are slightly darker having been printed with dot density p and dot density q. Regions
"t" are slightly darker still having been printed with dot density p and twice with dot density q. Region "v" corresponds
to full dot density and is the darkest region, having been printed twice with dot density p and twice with dot density q.
During this stage the swath height remains at 288 nozzles.

[0048] However, in the region of the transition it is also desired to reduce the swath height from 288 nozzles to 144
nozzles. Figure 12 shows the printing mask 80 which it is desired to use. The symbol O indicates that the bottom half
81 is blank, or in other words the nozzles nearer to the feed roller 16 are not used. The top half of the mask retains
the tapering feature by being divided into four regions 82-84 with a pattern of dot densities p and g as before.

[0049] To enable a smooth transition, there is not an abrupt change from mask 70 to mask 80, but rather a number
of passes during which part of the printhead uses mask 70 and the other part uses mask 80. This process is described
in connection with Figure 13. The swath heights, paper advances and masks used are given in Table 1.
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Table 1
Swath height Paper advance Masks 70 Masks 80
I 288 72 1 (288n0z) -

I 252 72 2 (216n0z) b (36n0z)
I 216 72 3 (144no0z) ¢ (72noz)
v 180 72 4 (72noz) d (108n0z)
\% 144 36 - a (144noz)
VI 144 36 - b (144n0z)
VII 144 36 - ¢ (144noz)
VIII 144 36 - d (144n0z)

[0050] The first pass | shown has a swath height of 288 nozzles corresponding to Figure 11. In the second pass II,
three quarters of the nozzles of the printhead located further from the feed roller 46 employ mask 2 (one of the masks
like 70), and half of the remainder, i.e. 36 nozzles employ a modified mask b (one of the masks like 80). The third pass
Il employs half of mask 3 (one of the masks like 70) and half of the remainder i.e. 72 nozzles, employ a modified mask
¢ (one of the masks like 80). The fourth pass IV employs a quarter of mask 4 (one of the masks like 70) and half of the
remainder, i.e. 108 nozzles, employ a modified mask d (one of the masks like 80). Passes V to VIl employ the papered
mask 80 which then continues until printing finishes. It will be seen that the four-pass printing of the main region of the
print media 11 has eventually been superseded by four-pass printing adjacent the bottom edge, using only the half
bottom pen (144 nozzles). The eighth pass VIl is preferably concluded before the print media sheet leaves the pinch
between feed roller 16 and print wheel 17. Once pass VIl is finished a complete cycle of Print Mode B will have been
completed and passes V, VI, VIl and VIII are repeated until the end of the document.

[0051] An advantage of the second embodiment is that the dynamic and progressive change in the use of the nozzles
reduces banding in the resulting printed image or other printed matter. In particular, this avoids the adverse effects of
changes in interactions between the ink and the print media such as coalescence. The way in which an ink is taken
up by a media depends upon whether ink has previously been applied to the same location and, if so, how much ink
and how recently. By making any changes gradually, these effects are made invisible in the final printed matter. In this
connection, the masks of Figure 8 and 10, which produce printing initially with a low density of dots, have the advantage
that such a low density is relatively quickly absorbed by the media, and also that, once some ink has been absorbed
any subsequent ink applied is absorbed more quickly.

[0052] By using full swath height printing for the main region of the print media, throughput is kept high. Since the
changes in swath height, media advance and masks used should be completed before the print media is released from
the pinch between the feed roller 46 and the pinch wheel, the changes described in connection with Figure 11 are
preferably introduced seven or eight passes before the print media release.

[0053] Various modifications may be made to the above-described second embodiment. For example, the changes
in the swath height and printing mask may be introduced at an earlier stage to ensure that the changes are completed
before the transition commences. However, if it is introduced too early, there may be a significant reduction in through-
put.

[0054] The changes described in swath height, amount of paper advance and the printing masks are examples only,
and it will be understood that a wide range of values can be used and also a wide range of the times, or positions on
the print media, at which they are started and completed.

[0055] The ratio of the ink dot densities in regions q and p may lie within the range 1.5:1 to 5:1, preferably between
1.5:1 and 3:1 and most preferably 2:1.

[0056] The features and modification of the first and second embodiments may be interchanged or combined as
described.

[0057] Before turning to a third embodiment of the present invention, reference will first be made to a prior art printing
mechanism 110 shown in Figure 14. The mechanism comprises a feeder roller 116 and an associated pinch wheel 117
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which feed a sheet of print media 11 towards a print zone on a platen comprising ribs 114, 214, 314 extending across
the width of the platen in a direction perpendicular to that of print media advance beneath a printhead 120. In the
channels formed between the ribs 114, 214 and 214, 314 there are provided strips of ink-absorbent material 115, 215
which serve to absorb ink fired during a full bleeding printing operation as described in the introduction. Substantially
the whole length of printhead 120 is employed, indicated by region 216, so that it is necessary to provide absorbent
material beneath the whole of region 216. In the mechanism of Figure 12, this means that the end ribs 114, 314 need
to be located substantially outside the region 216. This leads to there being a separation "y1" between the printhead
120 and the pinch wheel 117. The size of separation y1 is typically in the region of 15mm. For the particular printhead
shown in Figure 14, the size of region 216 corresponds to 296 nozzles.

[0058] There will now be described a printing mechanism 140 in accordance with a third embodiment of the present
invention as shown in Figure 15. During printing of the end region of a sheet of print media 11, the group of nozzles
used for firing ink is reduced in size, as in the previously-described first or second embodiment, and shifted along the
printhead 120 in a direction away from the pinch wheel 117. In view of the reduced length of this group of nozzles,
indicated by region 316 in Figure 15, there is only a requirement for an ink collection region of reduced size. Accordingly,
the printing platen comprises two ribs 114, 314 with a single strip 115 of ink-absorbent material provided in a channel
therebetween. In this arrangement, the ribs 114, 314 may be located partially beneath printhead 120 leading to a saving
in space. In particular the separation "y2" between the printhead 120 and the pinch wheel 117 in Figure 15 is less than
the corresponding dimension "y1" in the mechanism 110 of Figure 14. The size of the separation y2 is typically in the
region of 3mm so that the printhead is approximately 12mm closer to the pinch wheel than in the mechanism of Figure
14. The size of region 316 corresponds to approximately one half to two thirds of the printhead, i.e. to between 148
and 198 nozzles.

[0059] Besides the reduction of artefacts in the printed matter, arrangements according to the present invention also
allow space to be saved in the region of the platen of a hardcopy device. Thus a specific advantage of the third em-
bodiment is that the print zone is nearer to the traction system so that the location of the transition region on the print
media can be lower down the page and the shape of the print media can be more accurately controlled for longer.
Moreover, there is provided a more compact ink-collection arrangement requiring fewer components. Although ribs
114,314 are still necessary to prevent the ink absorbent material 115 marking the rear of the paper media, the proportion
of printhead with absorbent material 115 therebelow is increased. In the arrangement described, only one strip of ink
absorbent material is required.

[0060] Various modifications may be made to the third embodiment. For example, the number and size of the ribs
forming the platen and the number, size and shape of the strips of ink-absorbent material therebetween may be chosen
as described.

[0061] The mechanism of the third embodiment may also be used for bleed printing at the top of a sheet of print
media in addition to bleed printing at the bottom as described in connection with Figure 15. At the top edge of the sheet
it is simply necessary to arrange for the nozzles in region 316 to be used. The transition between the printing in the
top end region and printing in the main region is effected in a similar way as described above.

[0062] The features and modifications of the third embodiment may be interchanged or combined as appropriate
with those of the first and second embodiments.

Claims

1. A method of printing on a print media (11) using a printhead (50) comprising an elongate array of ink nozzles, the
print media including a main region and an end region, wherein printing occurs on said main region using a first
group of adjacent ones of said nozzles and printing occurs in said end region using a second group of adjacent
ones of said nozzles, the centre of said second group of nozzles being shifted along the array of nozzles relative
to the centre of said first group of nozzles.

2. A method according to claim 1, wherein the centre of said second group of nozzles is shifted along the array of
nozzles in the direction of print media advance relative to the centre of said first group of nozzles.

3. A method according to claim 1 or 2, wherein there are no nozzles in common in said first and second groups.

4. A method according to claim 1 or 2, wherein some or all of the nozzles in said second group are used for printing
in said main region.

5. A method according to any preceding claim, wherein in the main and end regions, the print media (11) undergoes
an advance movement between each application of ink by the printhead nozzles, and between the main region
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and the end region, the print media undergoes a relatively large advance movement.

A method according to claim 5, wherein the size of said relatively large advance movement is substantially equal
to the distance between the centres of said first and second groups of nozzles.

A method according to any of claims 1 to 4, wherein in the region of the transition between the main region and
the end region, the number of nozzles used for printing is changed so that fewer nozzles are used in the end region
than in the main region.

A method according to any of claims 1 to 4, wherein in the main and end regions, the print media (11) undergoes
an advance movement between each application of ink by the printhead nozzles, and in the region of the transition
between the main region and the end region, the size of the print media advance is changed so that the print media
advance in the end region is smaller than the print media advance movement in the main region.

A method according to claim 7 or 8 wherein different printing masks (70, 80) are used in the region of transition
between the main region and the end region.

A method according to any preceding claim, wherein the end region is at the top of the print media.
A method according to any of claims 1 to 9, wherein the end region is as the bottom of the print media.

A method according to claim 11 wherein, in the region of the transition between the main region and the end region,
in a first phase the swath height is gradually reduced while the size of the print media advance is maintained at a
first reduced value, and in a second phase the swath height is maintained at a reduced value while the size of the
print media advance is maintained at a second, further reduced value.

A printing apparatus comprising a printhead (50) having an elongate array of ink nozzles, a group of said nozzles
being controlled by a printing controller to print on a print media, a print media drive (46) which causes a print
media (11) to undertake successive advance movements in a direction parallel to the longitudinal axis of the nozzle
array and a detector (29) which detects an end region (31) of an advancing print media, the arrangement being
such that, when said detector detects the approach of a said end region, said printing controller is arranged to
cause the centre of the group of nozzles used for printing to be shifted along said array and said print media drive
is arranged to cause the print media to undertake a relatively large advance movement.

A printing apparatus comprising printing means (50) for printing ink from a part thereof onto a print media (11) in
a printing zone, means (46) for advancing the print media through said printing apparatus, and means (29) for
detecting the approach of an end region (31) of a print media to said printing zone, the arrangement being such
that the detection means causes the printing means to print ink from a part which is shifted along said printing
means and causes the advancing means to advance the print media by a relative large advance movement.

A printing apparatus comprising a printhead (50) arranged to print ink on a print media (11), a print media drive
(46) which causes a print media to undertake successive advance movements relative to the printhead, and a
detector (29) which detects an end region (31) of an advancing print media, the arrangement being such that,
when said detector detects the approach of a said end region, said print media drive is arranged to cause the print
media to undertake relatively small advance movements.

A printing apparatus comprising means (50) for printing ink onto a print media (11) in a printing zone, means (46)
for advancing the print media through said printing apparatus, and means (29) for detecting the approach of an
end region (31) of a print media to said printing zone, the arrangement being such that the detection means causes
the advancing means to advance the print media by relatively small advance movements.

A printing apparatus comprising a printhead (120) located to face a printing platen, and means for advancing a
print media between the printhead and the printing platen, the printhead having a length in the direction of print
media advance, and the printing platen comprising means (115) for absorbing ink fired by the printhead wherein
said ink absorbing means have a dimension parallel to the length of the printhead which is less than the length of
the printhead.
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Only part of the further search fees have been paid within the fixed time limit. The present European
search report has been drawn up for those parts of the European patent application which relate to the
inventions in respect of which search fees have been paid, namely claims:
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o)) Eun_'opean Patent LACK OF UNITY OF INVENTION Application Number

The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

1. claims: 1-14

A method of printing and a printing apparatus where a first
group of adjacent nozzles is used for printing on a main
region of a sheet and a second group of adjacent nozzles is
used for printing on an end region and where the center of
said second group of nozzles is shifted in relation to the
center of the first group of nozzles

2. claims: 15,16

A printing apparatus where when the approach of the end
region of a sheet is detected then the sheet advancements
are carried out in relatively small movements

3. claim: 17

A printing apparatus having an ink absorber in the platen

whose dimension in parallell to the length of the printhead
is less than the length of the printhead
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